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(54) HUMOR MEASURING APPARATUS AND MOUNTING BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve ease of handing 
by integrally assembling a puncture body and a sensor 
previously into a mounting body to simplify a motion 
demanded for a patient during measurement in a lancet 
integration type humor measuring apparatus to measure 
a substance to be detected contained in a humor for the 
concentration of glucose in blood (blood sugar value) or 
the like. 

SOLUTION: In the use of a humor measuring apparatus 
10, a mounting body 30 provided as disposable 
consumed part is mounted on a cylindrical part 21 of a 
body 20. With this mounting, the tip of a connector pin 
25 on the side of the body 20 is kept in contact with an 
electrode part at the upper end of a biosensor 36. Under 
such a condition, a bottom wall part 35 of the mounting 
body 30 is pressed on a finger tip and an earlobe, for 
instance, of a patient so that a depressing part 23 is 
pressed down to push a puncture body 31 forward 
against an elastic body 31 d through a pressing rod 32. 

Thus, a puncture needle 31c of the puncture body 31 is made to stick into the vicinity of a skin 
contact part 37 of the biosensor 36 to bleed and the blood thus obtained is infiltrated into a 
humor path of the biosensor 36 to measure a blood sugar value or the like. The results are 
shown on a display device 22. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] the detected matter with which the" 1^^^^^ in this application is 

contained in body fluid, such as blood glucose concentration (henceforth the "blood sugar 
level"). — it can measure — in addition — and it is related with the body fluid measuring device 
of Lancet one apparatus constituted so that actuation of one could perform the body fluid 
collection and measurement from the skin, r \ 
[0002] '-'':^v 

[Background of the Invention] It is required for a diabetic therapy to maintain a patient's blood 
sugar level at a normal range, and the blood sugar level management by the patient himself is an 
important cure. In maintaining the blood sugar level to a normal range by the insulin injection by 
the patient itself especially, the proper blood sugar level measurement by the patient itself is 
indispensable. 

[0003] The blood sugar level measuring device of the pocket mold used for such a purpose is 
already marketed, and the example is shown in JP,8-"2041 2.B. It is used for a body for the 
disposable-type test piece which has an enzyme electrode by this blood sugar level measuring 
device, inserting. If a test piece is made to be touched with the blood which is a specimen, a part 
of the blood will be drawn in the reaction section by capillarity, and the anode current will arise 
through an enzyme reaction and electrochemical reaction. This anode current is converted and 
displayed on the blood sugar level within the body of equipment. 

[0004] By the way, as for extraction of the specimen contacted to the test piece of the above 
measuring devices, i.e.. blood, it is common to carry out using the instrument called Lancet as 
shown in JP.9-266898.A. This Lancet is an instrument for opening a small hole in the skins, such 
as a patient's fingertip, (a blemish being given), iand can carry, but self-measurement of the blood 
sugar level comparatively simple by making the predetermined part of the test piece which 
described above the blood made to bleed from the^hole which was able to be opened in this way 
touched. ' ^ ■ ■ / 

[0005] However it sets for the above-mentioned 'conventionally general blood sugar level self- 
measuring method. Although Lancet for extracting the blood which is a specimen, and a 
measuring device are another objects, therefore Inconvenient [ which must carry both ], and an 
interval needed to carry out two actuation with the actuation which gives a blemish to the skin 
by Lancet, and actuation of making a test piece touched with the blood which bled from the 
blemish, have set it to user-friendliness, and still have the room of an improvement. It is very 
difficult to make the part to which the blood of an initial complement was set to the test piece 
about the actuation which makes a test piece especially touched with blood touched, and to 
make a test piece touched with the blood made to bleed from a blemish which was described 
above quickly proper when performing such actuatiori for an unfamiliar patient or the patient to 
whom eyesight fell, or when he collects blood from the eariobe which cannot carry out a direct- 
vision private seal. 

[0006] Moreover a test piece needs to make a test piece touched with the blood of 3-5microl. in 
order to make the blood of an initial complement reach the reaction section, since it is 
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constituted so that blood may be drawn in the field-enzyme electrode prepared in the reaction 
section from the hole at a tip according to capillarity. If this blood volume runs short, or if the 
blood of this amount is not made to adhere to few fields surrounding the tip hole of a test piece 
proper, there is a possibility that exact measurement may become impossible. Especially, when 
the blood volume made to bleed from blemishes, such as a small child and an old man. is not 
enough, such a situation may occur frequently. 

[0007] As what is going to solve the above faults once, the Lancet one apparatus blood sugar 
level measuring instrument which was rnade to measure blood with which the sensor built into 
equipment bled from the skin is proposed by'\JP,10-28683.A only bV performing actuation of 
giving a blemish to the skin by Lancet included in equipment. However, what was shown in this 
official report must set the Lancet needle and a sensor to the predetermined location of 
equipment separately on the occasion of use. and the room of an improvement is still left behind 
in the field of user-friendliness. 

[0008] The Lancet one apparatus body fluid measuring device which uses Lancet and a sensor 
as one is indicated by Japanese Patent Application No. No. 166894 [ ten to ] of application of 
our company in order to improve the field of user-friendliness. The following configurations are 
taken if it is in this Lancet one apparatus body fluid measuring device. It is the body fluid 
measuring device equipped with the body and the wearing object used equipping this body. 
Namely, the above-mentioned wearing object Are movable in between a skin contact side, the 
sensor arranged so that this skin contact side may be met;' and the advance locations where a 
tip projects from a skin contact side and the evacuation locations where a tip is absorbed from a 
skin contact side. It has the puncture object energized at the evacuation location side with the 
elastic body. And the above-mentioned body The terminal which contacts each electrode of the 
sensor with which this wearing object is equipped when equipped with the above-mentioned 
wearing object, and flows in these. It is characterized by having the drive for carrying out the 
advance drive of the electronic circuitry which determines measured value based on the 
electrical signal acquired through this terminal, and the above-mentioned puncture object, and 
making this puncture object take an advance location. Furthermore, the sensor in the above- 
mentioned wearing object is equipped with the configuration in which the through hole which can 
pass the tip of the above-mentioned puncture object was formed while the body fluid path which 
the reaction section overlooks is fprrned in the inside inside that thickness direction while 
presenting tabular [ which is prolonged so that the above-mentioned skin contact side may be 
met as a whole ], and it is open for free passage to this body fluid path. 

[0009] Since the body fluid path in the through hole through which a puncture object passes, and 
a sensor is open for free passage, the blood which bleeds from the blemish given to the skin 
enters into a through hole directly, and is made full by the body fluid path which the reaction 
section overlooks succeedingly. Therefore, the distance from the blemish of the skin to the 
reaction section becomes remarkably short. Moreover, since the sensor itself is presenting 
tabular, the volume of a body fluid path can also be made small. Since it is such, blood volume 
required for measurement can be lessened remarkable. 

[0010] however, with the body fluid measuring device of a publication [ above-mentioned 
Japanese Patent Application No. / No. 166894 / ten to ] Sjnce the skin is in contact with the 
sensor also in parts other than the through hole from which the tabular sensor of the wearing 
object used equipping a body fluid measuring device is substantially arranged in parallel with the 
skin, and serves as a blood inlet, There was a problem of entering the clearance made between a 
sensor, sensors other than the above-mentioned through hole, and the contact part of the skin 
except that the blood which bleeds from the blemish given to the skin enters into a through hole 
directly. In this case, the blood which bled will not reach to the reaction section inside a sensor, 
but the measurement of it will become impossible. That is. the blood extraction for measurement 
will go wrong. A user has to stop therefore, having to redo measurement. While a user receives 
the pain which is obliged to the puncture of 2 times or more in one measurement by doing so, a 
result which also receives pain in which the skin is polluted with blood is brought. Moreover, it 
will be necessary to use two or more wearing objects for one measurement, and is a problem 
also from the field of cost. 
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[001 1] 1 hear that the passage of the blood which bled exists besides the blood inlet of a sensor, 
and the essence from the technical field of the above-mentioned problem has it. That is. 
although the blood which bled is led to the body fluid path of a sensor as capillarity from a body 
fluid inlet, since there is a contact part of a sensor and the skin besides a body fluid inlet, there 
is room to enter as capillarity also to the clearance made between a sensor and the skin. It is so 
narrow that the clearance made between a sensor and the skin is also sufficient for usually 
causing capillarity, that is, is because the surface area per volume is fully large. In other words, 
the capillarity to a blood inlet and the capillarity through which it passes other than this 
compete. 

[0012] The amount of need specimens is reduced remarkably, and in addition, the invention in 
this application can perform positive blood extraction, and makes it the technical problem to 
offer the Lancet one apparatus body fluid measuring device which can raise the certainty of 
measurement while it can raise user-friendliness for the actuation for which is invented under 
such circumstances and a patient is asked for measurement further as a easier thing. 
[0013] 

[Description of the Invention] In order to solve the above-mentioned technical problem, the 
following technical means are provided in the invention in this application. 
[001 4] The body fluid measuring device offered by the invention in this application is [0015]. A 
wearing object is offered as for example, a disposable article of consumption. A user equips a 
body with the above-mentioned wearing object in measurement. Pressing the skin contact 
section against the skins, such as a fingertip and an earlobe, actuation **** and the puncture 
object in an evacuation location are made to march out the drive of a body; and the tip attaches 
a blemish to a projection and the skin from a skin contact side. A puncture object returns to an 
evacuation location according to an operation of the following moment elastic body. If equipment 
is held in the condition as it is. the blood which bled from the skin will permeate a sensor and a 
sensor will output the reaction current. This current is displayed. on the drop which was 
converted into the specific constituent concentration in blood by the electronic circuitry, for 
example, has been arranged on the front face of a body. 

[0016] Thus, it sets to the body fluid measuring device of the invention in this application. Since 
the puncture object and the sensor are beforehand built into the wearing object by one, a user If 
it compares with the case where Lancet and a measuring device are separately used in 
measurement, that what is necessary is just to equip a body with a wearing object of course 
Even if it compares the Lancet needle and a sensor with the conventional Lancet one apparatus 
blood measuring device vyith the need of setting to the predetermined part of equipment 
separately, the user-friendliness improves remarkably. 

[0017] The skin contact section of the sensor built into the wearing object constitutes body fluid 
suction opening in coincidence. And the skin contact section is arranged so that it may become 
near the advance location of. a puncture object. Near said here will mean the nearness of extent 
which contacts to body fluid suction opening immediately, if the blood with which the puncture 
object damaged the skin and, bled forms a blood drop. For example, if blood required^ for 
measurement is Imicrol. body fluid suction opening needs to be arranged within 1mm from the 
advance location of a puncture object at least (if ImicroL considers the cube whose one side is 
1mm). As for a sensor, it is desirable to arrange so that the skin may be touched only through 
the skin contact section. By considering as such arrangement, it cannot leave room for blood to 
enter to between the skin and parts other than the skin contact section, but the passage of the 
blood made to bleed can be limited only to the body fluid path of a sensor. 

[0018] It is desirable to arrange a sensor with the include angle of 5 - 90 degrees to the skin as 
a means to arrange a sensor so that the skin may be touched only through the skin contact 
section. By carrying out like this, parts other than the skin contact section will be in the 
condition of having seceded from the skin, and it can avoid that blood enters the clearance made 
between the skin and parts other than the skin contact section. The clearance between the skin 
and parts other than a skin contact part is not enough in the angle of a sensor and the skin to 
make being 5 or less times, and it enters [ blood ] to this clearance and is not desirable. 
Moreover, if the angle from hard flow is measured even if the angle which a sensor and the skin 
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make becomes 90 degrees or more, it will become less than 90 degrees, and there is no different 
place from the case where it is the angle of less than 90 degrees. 

[0019] It is arranging the skin contact section near the opening for making negative pressure act 
on the skin near the advance location of a puncture object as other means arranging a sensor so 
that the skin's may be touched only through the skin contact section. The skin rises by making 
negative pressure act. and serves as a letter of a projection near [ above-mentioned ] opening. 
By arranging the skin contact section of a sensor so that the skin which became this letter of a 
projection may be touched, a sensor can be arranged so that the skin may be touched only 
through the skin contact section. That is, a three-dimensional configuration (letter of a 
projection) is given by making negative pressure act on the skin superficial originally, and without 
providing means, such as leaning a sensor, it arranges so that the skin may be touched only 
through the skin contact section. Even if it is this case, parts other than the skin contact 
section will be in the condition of having seceded from the skin, and it can avoid that blood 
enters the clearance made between the skin and parts other than the skin contact section. 
[0020] In the gestalt of desirable operation, opening for making negative pressure the above- 
mentioned wearing object act on the skin is formed. Thus, if constituted, since a blemish can be 
attached with a puncture object by making a skin front face into a congestion condition, 
sufficient quantity of blood can be made to bleed and measurement becomes a more positive 
thing. 

[0021] In the gestalt of desirable operation, further the sensor in the above-mentioned wearing 
object The base plate with which the operation pole and the counter electrode were formed in 
the top face, and the spacer piled up on the above-mentioned base plate so that a part of 
above-mentioned operation pole and each counter electrode might be made to face and a slot 
might be formed. While having the reaction section in which the reaction reagent layer was 
formed to some or all of the above-mentioned slot, and the covering plate put on the above- 
mentioned spacer, being constituted and the space surrounded with the above-mentioned slot 
and a covering plate forming the body fluid path The terminal area which flows with the above- 
mentioned operation pole and the above-mentioned counter electrode, respectively, and is 
contacted for the terminal of a body is arranged at top-face **** of the above-mentioned base 
plate. 

[0022] In the gestalt of other desirable operations, moreover, the sensor in the above-mentioned 
wearing object The base plate with which the operation pole was formed in the top face, and the 
spacer piled up on the above-mentioned base plate so that a part of above-mentioned operation 
pole might be made to overlook and a slot might be formed, The covering plate with which the 
counter electrode which puts on the above-mentioned spacer and attends the above-mentioned 
slot on the inferior surface of tongue was formed. The 1st reaction section which formed the 1st 
reagent layer in the above-mentioned slot so that the above-mentioned operation pole might be 
contacted. Equip the inferior surface of tongue of the above-mentioned covering plate with the 
2nd reaction section in which the 2nd reagent layer was formed, and it is formed in it so that the 
above-mentioned counter electrode may be contacted. While the space surrounded with the 
above-mentioned slot and a covering plate forms the body fluid path and the 1 st terminal area 
which flows with the above-mentioned operation pole and is contacted for the terminal of a body 
is arranged at top-face **** of the above-mentioned base plate The 2nd terminal area which 
flows with the above-mentioned counter electrode and is contacted for the terminal of a body is 
arranged on the top face of the above-mentioned covering plate. 

[0023] Thus, if constituted, while being able to form [ screen-stenciling to a base plate etc. and ] 
a working electrode or a counter electrode easily, the tabular sensor by which the body fluid 
path was formed in the interior of the thickness direction proper is producible simple with the 
simple technique of carrying out the laminating of the plate-like part article. 
[0024] In addition, when it constitutes the body fluid measuring device of the invention in this 
application in blood sugar level measurement, what contains the potassium ferricyanide as the 
glucose oxidase which is an oxidase, and a mediator as a reaction reagent arranged in the 
reaction section of a sensor, for example is adopted. 

[0025] If the above-mentioned reaction section is dissolved by blood, as a result of starting the 
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enzyme reaction shown in several 1. the potassium ferricyanide which is making the reaction 
layer live together is returned, and the potassium ferrocyanide which is the electron carrier of a 
reduction type is accumulated. The amount is proportional to substrate concentration, i.e., the 
glucose concentration in blood. The electron carrier of the reduction type by which fixed time 
amount are recording was carried out oxidizes according to the electrochemical reaction shown 
by several 2. From the anode current measured at this time, the electronic circuitry within the 
body of a measuring device is displayed on the drop arranged on the front face of a body, as 
glucose concentration (blood sugar level) is calculated and determined and was mentioned above. 

[0026] 
[Equation 1] 

Substrate +2Fe(CN)6'^+H20-Ena2Be^ 

Product + 2H'^ +2Fe(CN)r 

[0027] 
[Equation 2] 

Fe(CN)r ^ Fe(CN)6 + e 

[0028] Thus, body fluid measurement of the blood sugar level etc. can be carried out proper, 
without only taking the actuation beyond it, or actuation to carry out actuation make a puncture 
object project as conventional Lancet is treated, holding the condition pressed the skin contact 
section of this wearing object against a patient's fingertip and earlobe, after equipping a body 
with the wearing object offered as an object for throwing away according to the body fluid 
measuring device concerning the invention in this application. Moreover, since there are few 
amounts of specimens required for measurement and they end, a patient's burden is mitigated. In 
addition, blood extraction goes wrong, measuring does not become impossible, and measurement 
can be ensured by 1 time of the puncture. 

[0029] Other descriptions and advantages of the invention in this application will become clear 

from the detailed explanation given to below with reference to a drawing. 

[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of the invention in 
this application is explained, referring to a drawing. It is drawing of longitudinal section in the 
condition that the enlarged vertical longitudinal sectional view in which the whole body fluid 
measuring device external view which drawing 1 requires for the invention in this application, 
drawing 2 . and draw ing 3 show the detail of a wearing object, and drawing 4 complete the top 
view of a sensor component, and jdrjivying^ completed the sensor. 

[0031] As shown in drawin g 1 thru/or drawin g 3 . the body fluid measuring device 10 concerning 
the invention in this application is used combining a body 20 and the wearing object 30. As for 
the body 20. switch carbon buttons, the LCD drop 22. etc. are arranged on the top face. 
Extension formation of the tubed part 21 is carried out at the anterior part of this body 20. and 
that point is equipped with the cap-like wearing object 30 explained in detail later. Moreover, 
circuits, such as a drive (23 32) for carrying out the advance drive of the puncture object 31 
with which the wearing object 30 is equipped, and a microcomputer, etc. are built in the interior 
of this body 20. In d rawin g 1 , a sign 23 constitutes some above-mentioned drives, and shows 
the press section for a user to press with hand control. 

[0032] The detail of an example of the wearing object 30 is shown in drawin g 2 and drawin g 3 . 
This wearing object 30 is carrying out the shape of a profile cap equipped with a body 34 and the 
bottom wall section 35 located so that the tip of this body 34 may be plugged up. and a part for 
that principal part is produced by resin shaping. As it is made to correspond to the bore of a 
body 34 with the outer diameter of the anterior part tubed part 24 of a body 20 and it is put on 
this anterior part tubed part 24, it can equip with it simple. 

[0033] The puncture object 31 and a biosensor 36 are built into the bottom wall section 35 of 
the wearing object 30 of the shape of this cap by one. Cylinder-like concavity 35A which has 
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cylinder wall 35b and bottom wall 35c in the bottom wall section 35 was formed in the center 
position of this wearing object 30. and 35d of feed holes has opened in bottom wall 35c of this 
concavity 35A. 

[0034] On the other hand, the puncture object 31 has the gestalt which inserted metal reusable 
puncture needle 31c to one in guide object 31 A made of resin which has flange 31b really formed 
in the end of guide shank 31a which fits into the 35d of the above-mentioned feed holes possible 
[ a slide ]. and this guide shank 31a. By 31 d of elastic bodies infixed between flange 31b and the 
top face of the tabular biosensor 36 mentioned later, it is energized towards the evacuation 
location always shown in drawin g 2 , i.e.. the location where flange 31b contacts bottom wall 35c 
of concavity 35A. In this evacuation location, the back end of guide shank. 31 a will be in the 
condition of having projected inside bottom wall 35c. and reusable puncture needle 31c will be in 
the condition of having evacuated to the background of the tabular biosensor 36 mentioned later. 
As a mode of 31 d of elastic bodies which turn the puncture object 31 to an evacuation location, 
and energize it as mentioned above, as shown in drawin g 2 and drawin g 3 . the compression 
spring made by the metal or resin is used, and also it can consider as gestalten, such as 
urethane foam. 31 d of thus, elastic bodies If it is made for reusable puncture needle 31c to be 
buried in the interior of this urethane foam when the puncture object 31 takes an evacuation 
location, since it considers as the gestalt of urethane foam, and the opportunity for this reusable 
puncture needle to touch an outside object can be lessened, it is sanitary. The 31 d of moreover, 
the above-mentioned elastic bodies It can consider as the gestalt of the guide object 31 A made 
of resin, and really fabricated tabular spring. 

[0035] In the mode of the operation shown in dr awi ng 2 . the tabular biosensor 36 is arranged 
with an include angle to the skin 40 so that the skin 40 can be touched only through the skin 
contact section 37. Moreover, the skin contact section 37 is arranged in the advance location (a 
puncture part near [ i.e., ]) of the puncture object 31. 

[0036] In the mode of the operation shown in drawin g 3 , the tabular biosensor 36 is arranged 
near the opening 35e for making negative pressure act on the skin 40 so that the skin 40 can be 
touched only through the skin contact section 37. Moreover, the skin contact section 37 is 
arranged in the advance location (a puncture part near [ i.e., ]) of the puncture object 31. In 
addition, 35f of through tubes shown by the drawing middle point line is for making negative 
pressure act to the skin. 

[0037] The tabular biosensor 36 is equipped with the tabular spacers 36B and 36B by which the 
laminating was carried out on insulating base plate 36A so that insulating base plate 36A by 
which film formation of operation pole 36c and the 36d of, the counter electrodes was carried 
out, and slot 36e to which operation pole 36c and 36d of a part of counter electrodes are 
exposed might be formed in a top face, and tabular covering 36C by which the laminating was 
further carried out to these tabular spacers 36B and 36B. Hereafter, the production process of 
this tabular biosensor 36 is explained. 

[0038] As shown in drawing 4 , base plate 36A of the shape of a plane view length rectangle 
which consists of an insulation sheet made of resin with the thickness of 0.2mm is prepared. 
Operation pole 36c and 36d of counter electrodes are formed in the top face of this base plate 
36A in the shape of film of the technique of screen-stencil in which graphite ink was used. 
Operation pole 36c has the flat-surface gestalt by which extension formation of the 36g of the 
fields which function as an electrode from 36f of edge fields which should serve as a terminal 
area was carried out, and, on the other hand. 36d of counter electrodes has a flat-surface 
gestalt with field 36i which functions as an electrode from 36h of edge fields which should serve 
as a terminal area. In addition, above-mentioned operation pole 36c and 36d of counter 
electrodes can also be formed by carrying out etching processing and making a predetermined 
pattern while vapor-depositing noble metals, such as gold and platinum. 

[0039] Next, each lobes 36g and 36i of operation pole 36c and 36d of counter electrodes leave 
the strip region on a par with a lengthwise direction, and operation pole 36c and each edge fields 
36f and 36h of 36d of counter electrodes, and carry out printing formation of the resist layer 36j. 

[0040] Then, as it puts on the above-mentioned resist layer 36j, spacer plate 36B which has a 
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flat-surface configuration equivalent to resist layer 36j is arranged. As this spacer plate 36B, the 
plate with a thickness of 0.2mm made of resin is adopted, for example, and the thing of the 
double-sided tape mode which prepared the binder layer in the front rear face is used. Concave 
36e inserted by spacer plate 36B is formed by this (refer to drawin g 5 X and it becomes the 
appearance which each lobes 36g and 36i of the above-mentioned operation pole 36c and 36d of 
counter electrodes expose together with the band-like field of the pars basilaris ossis occipitalis 
of concave 36e of a parenthesis. In addition, the width of face of the above-mentioned concave 
36e is set as 1.5mm, and die length is set as 3mm. 

[0041] Next, reaction reagent layer 36k which appears in drawin g 5 well is formed in the band- 
like field of the pars basilaris ossis occipitalis of the above-mentioned concave 36e. When it 
constitutes as a sensor for blood sugar level measurement, the thing containing the potassium 
ferricyanide as the glucose oxidase this reaction reagent of whose is an oxidase, and a mediator 
is adopted. Reaction reagent layer 36k is formed of a step aeration process. 
[0042] Next, as were shown in drawin g 5 and it puts on spacer plate 36B, the biosensor 36 of a 
superposition lever completes plane view rectangle-like covering plate 36C which has 36m of 
through tubes. That is. reagent layer 36k (reaction section) which body fluid path 36b of the 
shape of a cross section oblong rectangle prolong in a lengthwise direction be form, and contact 
the inside of this body fluid path 36b at operation pole 36c and 36d of counter electrodes be 
form by close with covering plate 36C concave 36e formed with the above-mentioned base plate 
36A and the spacer plates 36B and 36B as it appear in drawin g 5 . Although the volume of this 
body fluid path 36b is set to 1 .5mmx3mmx0.2mm=0.9microl from the width efface of concave 
36e mentioned above, die length, and the thickness dimension of the spacer plates 36B and 36B, 
when solid content volume I of about 0.2micro of reagent layer 36k is deducted, the real volume 
of this body fluid path 36b is about 0.7. It becomes the very small thing mul. 

[0043] The terminal areas 36f and 36h and body 20 for operation pole 36c and counter electrode 
36d which are exposed to the edge of base plate 36A of the tabular biosensor 36 are electrically 
connected by contacting the tip of the connector pin 25 to the above-mentioned terminal areas 
36f and 36h. 

[0044] On the other hand, as the tip of the connector pin 25 projects elastically in the front face 
of this tubed part 21, the pin connector 25 of a pair is included in the tubed part 21 of a body 20. 
This pin connector 25 is connected to the electronic circuitry 23 as shown in drawin g 8 . This 
electronic circuitry 23 consists of microcomputers etc., and it has given the function which 
displays this on the drop 22 allotted to the front face of a body 20 while it determines the 
measured value of detected matter, such as the blood sugar level, using a calibration curve from 
the operation current produced according to the enzyme reaction produced within a biosensor 
36, and electrochemical reaction so that it may mention later. Furthermore, it is incorporated 
always being energized [ as shown in the body 20 at drawin g 2 and drawin g 3 , the press rod 32 a 
press drive is carried out / the rod / by the above-mentioned press section 23 is movable in the 
direction of an axis (direction shown by the arrow head all over drawing), and ] with a spring at a 
back side, and drives 23 and 32. are constituted. In addition, as drives 23 and 32, not only this but 
axial directional movement is possible, and moreover, the press rod 32 is formed in the center 
valve position of shaft orientations so that an elastic return may be carried out. Wring this press 
rod 32 back, carry out latch maintenance, and vigor improves this press rod 32 front discharge 
by pushing a latch release button. It is also possible to constitute so that this press rod 32 may 
strike the back end of guide shaft 31a of the puncture object 31 with sufficient vigor and 
reusable puncture needle 31c may project from skin contact side 35a momentarily in connection 
with this. Moreover, it can make it possible to make negative pressure act at the tip of a tubed 
part 21 by making the suction cylinder style which is not illustrated build in a body 20. Moreover, 
the terminal prepared in a body 20 in order to carry out flow contact with the terminal area of a 
biosensor 36, when a body 20 is equipped with the wearing object 30 As mentioned above, a pin 
always considers as the gestalt of the pin connector which projects elastically, and also for 
example If the terminal pin is ****(ing) in a body and it is equipped with the wearing object 30 
when wearing on the body 20 of the wearing object 30 is interlocked with and it is not equipped 
with the wearing object 30, it is also possible to constitute so that a terminal pin may project 
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from a body and suitable flow contact to the terminal area of a biosensor may be achieved. 
[0045] Next, the operation of the body fluid measuring device 10 thru/or actuation equipped with 
the above-mentioned configuration is explained, referring to drawin g 1 thru/or drawin g 3 . 
[0046] The wearing object 30 is offered as a disposable article of consumption, and a user equips 
the tubed part 21 of a body 20 with this wearing object 30 in use of the body fluid measuring 
device 10 (refer to drawin g 1 X Since the wearing object 30 is carrying out the shape of a cap in 
the above-mentioned operation gestalt, such wearing can be performed easily. If equipped with 
the wearing object 30, 36h will be contacted automatically 36f of polar zone by which the tip of 
the connector pin 25 by the side of a body has been arranged on the base plate 36A both-ends 
top face of a biosensor 36 as it appears in drawin g 2 . 

[0047] Where the front face of the bottom wall section 35 of the wearing object 30. i.e.. skin 
contact side 35a, is pressed against the suitable part, for example, the fingertip, and earlobe of 
the skin of a patient, the depression of the press section 23 is carried out. If it does so. with a 
stroke until push and the press rod 32 contact the background of concavity 35A of the wearing 
object 30 in the back end section of guide shank 31a of the puncture object 31, the tip of the 
press rod 32 inside a body 20 will resist the elasticity of an elastic body 37, and will extrude the 
puncture object 31 ahead. Reusable puncture needle 31c of the puncture object 31 carries out 
the puncture of near the skin contact section 37 of a biosensor 36. attaches a blemish to the 
skin, and makes blood bleed at this time. If the press to the press section 23 is canceled, the 
return operation of the press rod 32 wijl be carried out to the original location by the elasticity of 
a spring, and the puncture object 31 will also return by the elasticity of an elastic body 37 to the 
evacuation location where reusable puncture needle 31c is absorbed from the skin contact 
section 37. 

[0048] A mpderate blemish is given to the skin by the protrusion of reusable puncture needle 
31c, and the blood which bled from this blemish is made to introduce into body fluid path 36b in 
a biosensor 36 through the skin contact section 37 by capiljarity. The skin contact section 37 is 
extremely located in near at a reusable puncture needle 31c advance location, i.e., the blemish of 
the skin, therefore the bleeding section. Then, as mentioned above, since the real volume of body 
fluid path 36b in a biosensor 36 is very small, it is possible [ the volume ] to make body fluid path 
36b full of little blood. Therefore, sufficient blood required for measurement can be introduced 
into body fluid path 36b in a sensor only by carrying out predetermined time maintenance of the 
condition of having not carried out the connivance check of the blood volume of the bleeding 
section one by one, having carried out the above-mentioned actuation, forcing the skin contact 
section 37 on the skin, and having forced the skin contact section 37 on the skin. In addition, 
since a blemish can be attached to the skin of a congestion condition by reusable puncture 
needle reusable puncture needle 31c if actuation mentioned above while adding a suction 
cylinder style to a body and making negative pressure act on the skin through opening 35e (35f 
of and through tubes) is carried out as mentioned above, the blood of more . sufficient amount 
can be made to bleed. 

[0049] If a reaction reagent (reaction section 36k) is dissolved by blood into body fluid path 36b 
in a biosensor 36. as a result of starting the enzyme reaction shown in following several 3. the 
potassium ferricyanide which is making reaction section 36k live together is returned, and the 
potassium ferrocyanide which is the electron carrier of a reduction type is accumulated. 
[0050] 
[Equation 3] 

Substrate + 2Fe(CN)6"+H20-E2S222e^ 
Product H-2H'^ +2Fe(CN)r 

[0051] The accumulated dose of potassium ferrocyanide is proportional to substrate 
concentration, i.e., the glucose concentration in blood. The electron carrier of the reduction type 
by which fixed time amount are recording was carried out oxidizes according to the 
electrochemical reaction shown in following several 4. 
[0052] 
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[Equation 4] 

Fe(CN)r ^Fe(CN)l + e 

[0053] from the operation pole current measured at this time, the electronic circuitry 23 within 
the body of a measuring device calculated and determined glucose concentration (blood sugar 
level), and has been preferably arranged on the front face of a body — it displays LCD drop 22. 
[0054] Thus, holding the condition of having pressed skin contact side 35a of the front face of 
the wearing object 30 against a patient's fingertip, an earlobe, etc. according to the above- 
mentioned body fluid measuring device 10, after making easy pre-preparations of equipping the 
predetermined part of a body 20 with the wearing object 30 Only by carrying out actuation of 
making reusable puncture needle 31c projecting as conventional Lancet is treated, body fluid 
measurement of the blood sugar level etc. can be performed proper, without requiring the 
actuation beyond it, or actuation. 

[0055] Drawin g 6 thru/or drawin g 1 1 show other examples of structure of a biosensor 36. At the 
point equipped with base plate 36A, the spacer plates 36B and 36B, and covering plate 36C. 
although this biosensor 36 is the same as the above-mentioned biosensor 36, only operation pole 
36c is formed in base plate 36A, and it is operating the inside of this covering plate 36C as 36d 
of counter electrodes by using a conductive metal as covering plate 36C. More specifically, 
operation pole 36c of a pattern as shown in drawin g 4 is formed in base plate 36A. And as shown 
in drawin g 10 and drawin g 1 1 , as a part of way is exposed among this operation pole 36c, 
predetermined spacing is opened, and two spacer plates 36B and 368 pile up. Thereby, concave 
36e which a part of ojDeration pole 36c exposes to a base is formed. Outside operation pole 36c, 
it is exposed and the way section functions as 36f of polar zone in contact with the connector 
pins 25a and 25a. The width of face of concave 36e, die length, and the depth are set as the 
above-mentioned thing and above-mentioned EQC of an operation gestalt, respectively, and 
body fluid path 36b is formed of this concave 36e and covering object 360. Reaction section 36k 
to which the reaction reagent was applied is formed in the pars basilaris ossis occipitalis of 
concave 36e. When it constitutes this sensor 36 in blood sugar level measurement, having 
mentioned above and the same thing can be used as a reaction reagent. Top-face **** of 
covering object 360 is operated as 36h of polar zone in contact with connector pin 25a. 
[0056] In addition, it sets to the biosensor 36 of the structure of drawin g 6 thru/or dravymg^J^^^^^ , 
and is drawing. As shown, while forming reaction reagent layer 361k (the 1st reaction section) 
which contains potassium ferricyanide as contacts operation pole 36c formed in base plate 36A 
It is also possible to consider as the mode which forms reaction section 36k by forming reaction 
reagent layer 362k (the 2nd reaction section) which contains in the inside of covering object 360 
the potassium ferricyanide as the glucose oxidase which is an oxidase, and a mediator. If it does 
in this way, in this kind that detects an operation current through an enzyme reaction and 
electrochemical reaction of biosensor 36, it will remove and depend for the effect of an ascorbic 
acid, and exact measurement will be attained. 

[0057] Of course, the range of this invention is not limited to the operation gestalt mentioned 
above. Although explained as a thing for measuring the blood sugar level by the operation gestalt, 
the measuring object is not limited to the blood sugar level. Moreover, various concrete 
configurations of a wearing object and concrete structures of a biosensor can be changed. The 
most important point of the invention in this application is a point used equipping a body that the 
puncture object and the biosensor are preferably built into the disposable wearing object in one. 
Furthermore, the important point is the point that the biosensor is in contact with the skin only 
through the skin contact section. 
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* NOTICES * 
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precisely. ^ - , ^ 
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3.1n the drawings, any words are not translated. 

2£ L 

CLAIMS 



[Claim(s)] 

[Claim 1] It is the body fluid measuring device equipped with the wearing object used equipping a 
body and this body. The above-mentioned bodyO^he terminal which contacts each electrode of 
the sensor with which this wearing object is equipped when equipped with the above-mentioned 
wearing object, and flows in these. It has the" dqN^e for carrying out the advance drive of the 
electronic circuitry which\det^rmines measured value based on the electrical signal acquired 
through this terminal, and the above-mentioned puncturetobject,\and making this puncture object 
take an advance locationr The above-mentioned wearing object The skin contact section, Are 
movable in between a sensor, and the advance locations where -a tip projects near the skin 
contact section and the evacuation locations where a tip is absorbed from the skin contact 
section. And the body fluid measuring device which is equipped with the puncture object 
energized at the evacuation location side with the elastic body., and is characterized by arranging 
the above-mentioned sensor vyith the include angle of 5 - 90 degrees to the skin only through 
the above-mentioned skin contact section. - - - - . . 

[Claim 2] The body fluid measuring device according to claim 1 with which opening for making 
negative pressure act on the above-mentioned wearing object at the skin is formed. 
[Claim 3] It is the body fluid measuring device equipped with the wearing object used equipping a 
body and this body. The above-mentioned body The terminal which contacts each electrode of 
the sensor with which thisf" wearing object is equipped when equipped with the above-mentioned 
wearing object, and flows; jn these. It has the drive for carrying out the advance drive of the 
electronic circuitry which determines measured value based ^on the electrical signal acquired 
through this terminal, and the above-mentioned puncture object, and making this puncture object 
take an advance location. The above-mentioned wearing object The skin contact section. Are 
movable in between a sensor, and the advance locations where a tip projects near the skin 
contact section and the evacuation locations where a tip is absorbed from the skin contact 
section. And the body fluid measuring devjce which is equipped with the puncture object 
energized at the evacuation location side with the elastic body, and is characterized by being 
arranged near the opening for the above-mentioned skin contact section making negative 
pressure act on the above-mentioned skin while opening for making negative pressure act on the 
skin is formed. " - v V 

[Claim 4] The puncture object and elastic body in the above-mentioned wearing object are a 
body fluid measuring device according to claim 1 to 3 really fabricated. 

[Claim 5] The above-mentioned wearing object is a body fluid measuring device according to 
claim 1 to 4 which the reusable puncture needle of this puncture object backs in an elastic body, 
and is constituted in the condition that the above-mentioned puncture object stood it still to the 
evacuation location side so that it may be protected. 

[Claim 6] The above-mentioned wearing object is a body fluid measuring device according to 
claim 1 to 5 which is presenting the shape of a cap as a whole. 

[Claim 7] The sensor in the above-mentioned wearing object is a body fluid measuring device 
according to claim 1 to 6 with which the skin contact section is arranged near the advance 
location at the tip of the above-mentioned puncture object while the body fluid path which the 
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reaction section overlooks is formed in the inside inside that thickness direction while presenting 
tabular as a whole, and it is open for free passage to this body fluid path. 

[Claim 8] The base plate with which, as for the sensor in the above-mentioned wearing object, 
the operation pole and the counter electrode were formed in the top face. The spacer piled up 
on the above-mentioned base plate so that a part of above-mentioned operation pole and each 
counter electrode might be made to face and a slot might be formed. While having the reaction 
section in which the reactibrvyeagent lay'er'was fdrmecl toTsome or all of the above-mentioned 
slot, and the covering plate put on the above-mentioned spacer, being constituted and the space 
surrounded with the above-mentioned slot and a covering plate forming the body fluid path The 
body fluid measuring de vice. according to claiiri^ 7 area whjch flows with 

the above-mentioned operiation pole and the above-mentioned counter electrode, respectively, 
and is contacted for the terminal of a body is aijanged at top-face ***♦ of ^the above-mentioned 
base plate. "^^^ V; '^>^.*^ 

[Claim 9] The base plate with .which, as for the sensor in the above-mentioned wearing object, 
the operation pole was formed in the top .face, The spacer piled up on the'aboye-mentioned base 
plate so that a part of above^mehtio^n^ might be made to overlook and a slot 

might be formed. The' coyerihg plate with which. the counter electrode which puts on the above- 
mentioned spacer and attends the above-mentionecl slot on the inferior surface of tongue was 
formed. The 1st reaction section which formed the 1st reagent layer in the- above-mentioned 
slot so that the above-mentioned operation pole.might be contacted;* Equip the inferior surface 
of tongue of the above-mentioned covering plate with the 2nd reaction section in which the 2nd 
reagent layer was formed, and it is formed in it so that the above-mentioned counter electrode 
may be contacted. While the space surrounded with the above-mentioned slot and a covering 
plate forms the body fluid path and the 1st terminal area which flows with the above-mentioned 
operation pole and is contacted for the termjnaj.pf a hod^ is arranged at top-face **** of the 
above-mentioned base plate The body fluid measuring device according to claim 7 with which 
the 2nd terminal area which flows with the above-mentioned counter electrode and is contacted 
for the terminal of a body is arranged on the top face of the above-mentioned covering plate. 
[Claim 10] the above-mentioned covering plate — a conductor — the body fluid measuring 
device according to claim 9 as which top-face **** is operated as the 2nd terminal area while 
being formed with a plate and operating the inferior surface of tongue as a counter electrode. 
[Claim 1 1] The terminal in the aboye-rnentioned body [s a bod^^ fl^y'^® according 

to claim 1 to 10 with which that tip is movable and is always energized in the advance direction 
with the spring in between the advance location which projects from a body, and the retreat 
locations which retreat from this advance location. ^ - 

[Claim 12] The wearing object in a body fluid measuring device according to claim 1 to 11 used 

equipping a body. '!';r!^'!^^^;^Z, ^ - - - ; . J.^,.. 

[Translation done.] Vj^Cc - 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the whole body fluid measuring device external view concerning the invention in 
this application. 

[ Drawin g 2] It is the enlarged vertical longitudinal sectional view showing the detail of a wearing 
object. 

[ Draw ing 3] It is the enlarged vertical longitudinal sectional view showing the detail of the 

wearing object of other modes. 

[ Drawin g 4] It is the top view of a sensor. 

[ Drawin g 5] It is drawing of longitudinal section of a sensor. 

[ Drawin g 6] It is drawing of longitudinal section of a sensor. 

[ Drawin g 7] It is drawing of longitudinal section of a sensor. 

[ Drawin g 8] It is an outline block diagram for explaining an electric configuration. 

[Dr awi ng 9] It is drawing of longitudinal section of a sensor. 

[ Drawin g 10] It is drawing of longitudinal section of a sensor. 

[Drawing 1 1] It is drawing of longitudinal section of a sensor. 

[Description of Notations] 

10 Body Fluid Measuring Device 

20 Body 

23 Press Section (Drive is Constituted) 

25a Connector pin (as the terminal of a body) 

30 Wearing Object 

31 Puncture Object 

32 Press Rod (Drive is Constituted) 

33 Electronic Circuitry 

35 Wearing Object 

36 Sensor 

36A Base plate (a sensor is constituted) 

36B Spacer (a sensor is constituted) 

360 Covering plate (a sensor is constituted) 

36b Body fluid passage (sensor) 

36c Operation pole (sensor) 

36d Counter electrode (sensor) 

36e Slot (sensor) 

36k Reaction section (reaction reagent layer of a sensor) 

36f, 36h Terminal area (as the electrode of a sensor) 

361k The 1st reaction section (reaction reagent layer of a sensor) 

362k The 2nd reaction section (reaction reagent layer of a sensor) 

37 Skin Contact Section 
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a<iDjlli?£$:ai?RSi*-2>z:i:*>T'^, S!l^*UU5t^*i:=t 

[002 1] $f*Lv^^©?^ffi.^cfe^^T^i$e^c. ± 

Ui:mt^txm^^0%t^^olZ±MiK-y.Wi±.lzmii 

■^t:>^ntz7.^-v-t. ±tm(D-Bttzi,i±mzRiZ' 

ntziijj'^-miiiimz.xm^^tixisv. ±is?ti:*A 
-^tX'mtn^^mijHmim^mfSiLx\>^^tt^ 

iz, ±tiwmm^^xjf±iBMmii'?:n^'tmmLx:$.i$. 

50 0!>j^^i:^$-a:^>nSi^^X)^±IE^-;^^©±®ii 
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10 0 2 2) ttc. mmtL\'^'^im(ommicio\'^x 

10 0 2 3) 3®J:^IC«fmi ^-7>4gtC::^i"J 

[0 0 2 4] >fc33. 2^jl|d0^®i*»j;Si^S5:J4l»a?|iJl 
(0 0 2 5) ±'ii^m'^stmiCJ:^X^^in&t. 

[0 0 2 6) 

mi] 40 

Substrate + 2Fe(CN)«~+H20-EQSsan£^ 
Product + 2H" +2Fe(CN)r 
[0 0 2 7) 

Fe(CN)6~ ^ Fe(CN)6 + e 

[0 0 2 8) ^mnmiz^.^i$.mm&mwL 
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BW^t^rd\-)x\ ^n&,±0im% h&v^tmi^^m 

t ^ 3 <c < . jiu«M;®(*mw ^miEr^no 1 is^ 

T'$-&, f-"-. m-^^Z-Bm^^^^WS^'Ptii<Xttj(r) 

(0 0 2 9) *0|«m§©x©^ffi<^'r5^^3iy^*'i?^.l±. i«i 
(003 0) 

(0 0 3 1) igi ^V>L03JC^$tl-g)J;-9tC, *l^f8 
BJtC^«-5#:5Ki)liJ^leiei0li, *#:202;S$«ft30t Srifii^ 

<2|520®toSPtC liWg|J2l :&^®ai?^fife^5 tiT 33 U , 
|g«$^XTV^-i>. ^fc. 3(7):*{*20<Z)|^gPlCli, BMW 

3Qimx^m^m\^wiimm-tht^i^(Dmmmm (2 

3, 32) , feJ:yf. v>f d7D:3>'tf:a-'Jf«eE©llI?S^*^ 
HllCfcv\T4f#23li, ±iBieiMl«0- 

(0 0 3 2) 02 j3J:l>*03JCSI^K*3OO-«»J©f¥lfflS: 

^■r. 3<Dig«fz|s30li, niiiSP34^. Z:cDRf«S|534©$t 

zfrn^ x^xis y > ^<D-ELW^^\wmme'\-^i^-ox{'^ 
$ti-g>o Rii5gP34(7)P»3fi{i, imsficnmm^WAcm 

(0 03 3) Z.<3D^-V :7"^OiS«fl!30(Dig^gP35JC 

-i), i£|ggP35icii, RiSM35bi:;iM35cii$:^-t^R 
1S^^©PfSvSgP35A :<)^z:©iil^#30oit'.LHastc?gfi)c$ 

n. 3.<3!)P(IS:SP35A©iSli35clC{i. cf"'i>?L35d*?jgt:j- 
(0 0 3 4) -15. mWS.\\%. ±Xifi?'m^ii\Z.7.=7 

-9— KLJt?^^S:tjot33*J. :7^>t>SP31bi;^2Bt 

s^^^ w ^-fe >-t>-36©±® i: ©r^ic^>ii$n^c5it4f* 



(15) 

9 

>':;-i5P;^i b»?i;5ii;v'")A©is«ig35ctcM^t4to{>/;lsiciry 
l^Tl-J^$^nTv>-2). z<7)JBig^•^Si£lc^JV^T, Rill] 

|fi]t:rT#^-t'£>?^H'±f*31 d (OWMt LXlt. |gi2SUch' 
121 3 IZ^tiXhJiO IC^Fifeo V ^li^s^l]!^T'T'$feEb3f =3 

ZlOW^'i' U^J >(D|A]g|HCtIvS:-t«) J: O iC UT ts< 

to 0 3 5) m2iz^-tM<Dmmzis\'-^xii, ^^^■^ 

[0 0 3 6] H3^C5^-r^]!iS(Z)^1*tCd3V^TIi. ^g4^>''N 
OggP35ei5^{ClB«$tt-i). >£Js^^g|537l±SF 

[0 0 3 7] ffi4^;V;J-fe>-9-36li. ±®tcfpffl^c 

ffii|136cfeJ;l>'*MS36dC0— gp$:fltll$-&^?t36e5:?g 30 

-5 J: e> \Z^^- ^^36 A±tC^ $ tL7'c®:|^7.^ 
— y-36B. 36Bi:. Z.OymCK^-^'^l^^ ^ 36B(CSe) 
^C«®$tlfc®■-l^:^J>'';-36C^:$:ffl;tTV^-S. J^T, 3. 

[0 0 3 8] E14tC:u^t"«fcolC, ft^llXMO. 2mm(Z> 

'<-7>*g36A:6':i¥{i^tt-2)o Z:cD'<-;iiS36A(Z)±®lC 

^136 5g^Pi:7&^/<^^gPfI^£36h 
T^r^•^). Jfefe, ±fS{^ffli|136cfeitJf^y^dl±, 
Tm^®>''f - > Sr-f^-g) 3 i: J: o T?^^t S z: i: tT' 
[003 9) iSJ^ac. f^ffiUSe c 33 J:l>'*Hi36 d ©^SS^iil 
J:tJf^t*@36d(Z)#JggPfI^f , 36h$:J$LTl/i;';^h 50 
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( 0 0 U 0) ^il •^•r, J::SBUi^7> hJj5:«.) iCffi^a^) J:^) 

A liJS^* 0 . 2 m mOMW^S^WoMir^Ml S 
o. rniCj;y. t^^S36BT'J3l^3;4^^'IHl^l^^36e*^ 
©SHil!ciC±gB{Vffl1i36 c t d ®^?;iaiSI536 g , 36 

tzt^Ml. 5mm. Atf 3 mmtCiS 

[0 0 4 n <?;IC. ±fBIH]?t36e(DlMP©^4^^(^)^Ii^ 

[0 0 4 2] mz, ia5lC5^LfcJ:e)tC:^'<— i^-«36B 
lcM^aoJ:-p{CLT, Sii7L36m$:^1-^¥®m^€?^ 
6D7b>'-^"-«36C 5:Mfe-^fc-&x z:(D>''?-<;t-fe >-9-36:^^;^ 

j*-r-i>. ■r'&^3-fe>. lll5^c^nT^^-^><^:e)^c, ±fB'<- 

>!.«236A i: b-«36B, 36Bi:T'?^^$ntIH]?i36 
e $::<3y^-5|g36CT-S<'3 i:lC<i: oT.ftW|p]lC®t>'*^ 
®#,*j^B?^<^^SsitiSSS36bAW^$tu A^o, z.aM 
?SiiE&36 b ODP'gSJC, ffffl^ c 33 J:l>**>^ d ICj^fit 

■r-i>SiS^36k {m^m ts^mmt^tv^. z.(Dmm^ 

36b®^l4. toiSL;^-[m?S36e®ilJi, 33^:1)^^ 
9-®36B. 36B®JP^-d^*^^, 1. 5mmX3m 
mXO. 2nim=0. Q n I }lt£^i}\ VMM2lo\i<r>m 

[0 0 4 3) ^^>'U/«-fe>-9-36®^-7.'E36AOaggP 
tCMtb-r •5>'f^ffi1S36 c 33 J:t>'MS36 d ffiCD-^^-gP36 f , 
36 h t^moXt. =i:t-> ^ ^ t*>25®5t!^S:±IB5ffi^^l536 
f, 36hlCg^$-&-g>3iHCj:oTm^lC^i^t$^ 

[004 4) -15, 2t5:f*20®fS:KgP2HCti. n ^ 4! 
>25(Z)5t^^A^ZL 0M^gP2i ©tijptc?$1±fi*)lc^aii-§ J; 

z:0Dt^:/:3^-.i7 4r25li, @8tC5^LtJ:e)lcm^lHlK2 
3{c^^^$tiTi^'&. z.<Dm^liIS823li, v>f^a:3> 
t:-zi-^j5:i:*X^fife$tu J:e)^CyW:ti^>■9■ 
36|^T5fe C ^il^fCSS J; t>'m^^b^s:fStc J: o T 3t C 

'^m.\U^£^%ti>t.t^\.Z, 3tl$:*{*:2O0*®JCBBL 

<$201C {i, El 2 33 J: O^H 3 fC^> L J: -3 lC±ia¥EBP23 
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% iC ct o T ''^mklMl^i^^ ^ i^^J^ii"^ C-.iiB*ii * iiTSg 

\mismo)A-i^mi^^mm}Mt^X':3\z.m'£^ v k32 

f#U 5-y^fi?#.d<^t>?:#-r3ilT'C:<^«';^D"V K32 

OiiiA FilillP) a (7)(t*»$:§^^J: < ^tUC 1 1> 

;&:^TSnj?m31 c*W^e*)t-^it^ti^iffi35a *^<b?:|ai■r 
I55§ I U >i!'*ima:*«|i20tC|^j|!.$-a:^ 3 2; IC J: 'J . 1® 
:|^SP2] (r>%n\Z.'m. ^^^ffi $ 3 2; # ^ J: -r 

<!iJ3o©3^i2|s2o^cDiaiai:Jija)UT, ^mw^i^-^-^^ 

■& 3 =b RJtgT'fe*. 
[0 0 4 5] ±fB«i{^S:m-s>*fr?SiO«iSSioo 

[0 0 4 6) ig^ft^oii, ^^^^tT^'i^^s^lbT^l«s 

i$30$:*^*20©ie4;^SP2]tCil«-t-5 . ±12 

|2I2^C^nT^^SJ:■^)^C2|s:«£fflO®=^*^^^ 
t:°>25©$tiS*V^'f :^-fe >'-9-36©'<- 7>*g36 AMSffi±ffi 
lCiBM$tlAc®llgP36f , 36htCi»fiDtCi^-r5. 
(0 0 4 7) i?|««s30(DjmSP35©^®, -rj5cfct>^ 

•f^t. *i!|i20(7)|^gIi®}¥l±a'V F32(Z)$fe3ffiA'!^0i*31 

fls30(DP(KSSP35A©aWcSg^i-* * T'®:^ h □ - 5: 
=fe;oT^y#31 5:5i14fls37<Z)!i:^lCjn;LTSa:^JCj¥Lai 

■r. 3©i;^, mm2\(ow^\mz-\ c\t. fU^^y^ 

O K32l4y ■«^-.(3[)5i:^tC J: o TjcO^ia^ t?^!)f ffil 
* fe, ^!)#3] feSPIf fli37(7)5¥*tC J: o T^!l$+31 

[0 0 4 8) ^!i#t3icos;iajtcj:y. ^n?JCi®g;fc^ 
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•fe; >-y-:»i-'3®(i|iilk'.li?S3t5 b (7)au5a'#%■^lj:$-^:)^?)T/J^$ v-^ 
tztb. 'PM.mmx-WAm^^-^ b ?:5t.5S5$i^o 3 1 iS^"i 

{n=.v<ss-^^m-Mmmmi't-^t£iix\ iiw^i--i;>3s+^;>'^ 

10 « c -fe >-9- 'l3(7)i^JKiSSS36 b iZmAt o 3 1 :6^T' t 
maV. rm36e (j3J:t)f|tii?L35f ) 5:/i-L.T^If tC 

(D^mzmmmmfsi c x-m ^ ^ ^^'X^ s 

J:'J5t^Vd:S®Jfil5l«5:ffi?i5i$-^-S>3i:*^T'#S. 
[0 0 4 9) >'W:tiz>-y-36rt<!!)WKiiSS36bl^lCi3V^ 

10 0 5 0) 
[IS3) 

Substrate + 2Fe(C.NI)6~+ H2O E"z"Tne ^ 
Product + 2H'' +2Fe(CN)6" 
[0 0 5 1) 73:D'>T>'fb:*'J'i7A©^®tSli> «® 

[00 5 2) 

Fe(CN)6~ ^Fe(CN)6 + e 

(0 0 5 3) ?pi|^ilS*<*;|^®1l^llliSS23tt. 3<Di:t 

(0 0 54) 3(^J:oJC. ±fB<*?Ka'J^iSSlOlC 
,m#©*i$fe^5^-'5'«t-J? t^^"^ ;t^J?:<iit boo, 

[0 0 5 5) |l!63fc^r^LEIl Hi, >'1^';t-fe>-y-36®fl6 
<Z)=iFJi«»l$:5^"f. 30D>'t>f:t-fe>i?-36li, /<-:^S36A 
9-'fg36B, 36Bil, ;t)yN'-®36Ci: 5:^* 

50 .^X'imji(DJU^-ty-^36tmmx$)%>ti\ 
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T^'mfMFi$:«Jl-^-&w tic J: 'J. Z(DioA-mc^C(0 

^-r J: o IZ. :i0MmW6 c (7;rt:/j(73-}5IS$:Mai$-y:o 
B, 36B3{)^m*J'}>tl.-5„ mtCJ:'J, imW3fic0y-3 

■t^wmvsef ti^xm^-t^, mm36e(o^ 

36b}6>?^^^n-2). |Hl}1f36e(DlS,gI5ICiJ, S-lZ-UMii^'^ 
^ $ n^CiSfSSPSe k AWfife^ no. ^ ©-fe >-y-36 Jlll!|5i 

[0 0 5 6) J&SS, EieJ&it^Lia] l<Dm^(D/-^^:t± 20 

m-t^imme c tci^m-r ^ J: tc lt -7 ^ >j i^r yit 

(*36C<J!)|^®^C®Kl:^T*&^'*;^:^- 
^^ =5f i> ^ -■ fe'fe J; t>*;^ X- ^ LT 07 X U i^T 

^■ti'Z.tiz^-oxRiZ'mBy.^m^-t^mmt^^:^ 

fct'5J^T'fe'5» Z:(7)J:■^^C■rtl^^, ^^>£P&*5J:1>*^ 
IE5i'&?)liJ^7b'^"SJtg t ^c-2>. 

[0 0 5 7] %,*)5Aa Z.<D#i^0^aii-ti2EUfe*]!i6 

mmizm:^^ti^ztit^j^^\ m^^Mxit, Mmm^ 
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]A 

m2] l%fi'{^a)tm^yy<ttJt±^Wi]MmX'Sb<>. 

$>5>,. 

[115) -fe >-tJ-<Z)|jWi]lJllT'fe^, 

[He) -fe^-y-rogJlsiiSllT'ife^. 
IS?) -fe^-tJ-tDSEWTSEIT-feo. 

•5= 

[119) ■fe>-y-cos$®TffiBiTfeoc 

[HI 0) -Ir^+J-f^MEiaT'feS. 

[mi 1) -fe^it^^iBSTffiiaT'feo. 

[?f^©l5ii3S) 

1 0 i^mm-^^n 

2 0 

2 3 v?s.B (.miMm^mtrt^) 

2 5a =3 3? i^i^<Dl^^t LX(D) 

3 0 

3 1 mm 

3 2 jfffia K omm^^m^-t^) 

3 3 m^-lElE& 

3 5 mm» 

3 6 -fe^-l^ 

3 6A -^-yi-itS ("fe^-y- 5:1^^1"^) 
3 SB ("iz^-y-^r^^l"^) 

3 6C i^zy^^m^-t^) 

3 6b WR?5gS& (-fe^-y-©) 

3 6c wmm^ (-iH>-9-<z)) 

3 6 d ?i«Mi (-fe>-!?-0) 

3 6e m (iz>-y-0) 

3 6k SJSSP iizy^f-O^BU^^MM) 

3 6f. 3 6h ^-y^U (•fe>-9-®m®i;UT<7)) 

3 6 1k mi /S:/^gp ("fe >-9-©Sf&t^ii) 
3 6 2k ^2;s:f5gp (-fe>-y-0jS:f&ti»M) 

3 7 ^JtS^P 
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[116) 107) 
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